O-glycosylation of the coronavirus M protein. Differential localization of sialyltransferases in N- and O-linked glycosylation.
It has previously been shown that the M (E1) glycoprotein of mouse hepatitis virus strain A59 (MHV-A59) contains only O-linked oligosaccharides and localizes to the Golgi region when expressed independently. A detailed pulse-chase analysis was made of the addition of O-linked sugars to the M protein; upon sodium dodecyl sulfate-polyacrylamide gel electrophoresis, three different electrophoretic forms could be distinguished that corresponded to the sequential acquisition of N-acetylgalactosamine (GalNAc), galactose (Gal), and sialic acid (SA). A fourth and fifth form could also be detected which we were unable to identify. Following Brefeldin A treatment, the M protein still acquired GalNAc, Gal, and SA, but the fourth and fifth forms were absent, suggesting that these modifications occur in the trans-Golgi network (TGN). In contrast, in the presence of BFA, the G protein of vesicular stomatitis virus (VSV), which contains N-linked oligosaccharides, acquired Gal and fucose but not SA. These results are consistent with earlier published data showing that Golgi compartments proximal to the TGN, but not the TGN itself, relocate to the endoplasmatic reticulum/intermediate compartment. More importantly, our data argue that, whereas addition of SA to N-linked sugars occurs in the TGN the acquisition of both SA on O-linked sugars and the addition of fucose to N-linked oligosaccharides must occur in Golgi compartments proximal to the TGN. The glycosylation of the M protein moreover indicates that it is transported to trans-Golgi and TGN. This was confirmed by electron microscopy immunocytochemistry, showing that the protein is targeted to cisternae on the trans side of the Golgi and co-localizes, at least in part, with TGN 38, a marker of the TGN, as well as with a lectin specific for sialic acid.